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@ Prooesa for aeparalfon of hydrol^abie polymers frnn non-hydrolysable polymeis^ 

@ The presdnt Invention rdaces to a process for 
rsactivety separating liydrolyzable polymers, 
eueh as PET, in mbdures of the polymer and 
certaJn non-hydrolyzable polymers, spsciRcaliy 
polyoleflns by converting the hydrolyzable 
polymeis to their corresponding water soluble 
components (e.g., PET to ethylene glycol and 
tarephihallc acl^ in the prssence of liquid wa- 
ter at temperatures from at>out 200^0 up to ^e 
critical temperature of water and autogenous 
pressure. The process has utflfty In recycling 
and waste materiat separation processee. 
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The process of the present Invention constitutes 
a means for the reactive aeparation of hydrolyzable 
polymeis such as polyethytene terephthalate resins 
("PET^, polyamide^ polycdrbondtdd. pdyethera, 
pol/-acrylonltrllea In mixtures with polyoteflns such 
Q3 polypropylene rPP") and polyethylene fPE") by 
selectively converting the hydrolyzable polymers to 
their starting materials, e.g,, PETtoterephthallcadd 
fTPA") and ethylene glycol ("EG-), 

The hydrolysis of high molecular weight conden- 
sation polymers such as PET in the absence of added 
acids or bases, ta wall known in the art When» for ex- 
ample the condensation polymer is PET. the primary 
hydrolysis products are TPA and £G, see, e.g.» U.S. 
Patent No. 4.578,510, U.S. Patent 4,605 U.S, 
Patent 4,020»0d2 and U.S. Patent No. 3,120.561. 
However, the art does not teach nor suggest a pro^ 
ess for the reactive separation of condensation polyw 
mere such as PET, polyamldee^ polycart>onates, poly- 
ethers, polyvinytchlorides. and polyacryionltrBesfrom 
mixtures containing other polymer realns by hydrdyz- 
Ing the condensation polymer into Its water-soluble 
components In the presence of neutral liquid water as 
a starting material In the absence of any externally 
supplied adds or bases and at autogenous pressure. 

This Invention provldee a process forthe reactive 
separation of hydrolyzable polymers, such as PEX 
polyamldesp polycarbonates^ polyethers, polyvinyl- 
chlorides, and potyacrylonitriles In mbctures with non- 
hydrolyzable polyolefins such as PP and P£ byselec^ 
tively converting PET to TPA and EG by contacting 
the mixture with neutral liquid water as a starting ma* 
tarfal (pH equals 7,0) at a temperature of at least 
2Q0''C. preferably from about 200^0 to about 350**a 
more preferably from about 226**C to about 325*>C« at 
the pressure generated by the mixed components of 
the system at the oorreeponding tempmture ("auto- 
genous pressure"). The products resulting from the 
conversion of the products remain In the hot liquid wa- 
ter phase and may be separated. 

AJl materials used herein may be ot>tain6d firom 
commercial sources. 

The hydrolyzable polymers are prefsrebly PET, 
potyamldes, polycarbonates^ polyethers. and polya- 
crylonltriies polymers In mixtures with non-hydrolyz- 
able polymers, preferably pdydef Ins such as PP. PE 
alone or In mbctures thereof. As used herein, **hydrol- 
yzable" refers to decomposition of the C*0 bonds in 
the backbone of a polymer by hydrolysis under the 
conditions cf the present invention. 

In the starting mixture, the hydrolyzable and non- 
hydrolyzabla polymers may be present In any form 
that can be accommodated by the reaction vess^, 
thus powders crystals, smalt chips are acceptable. 
The selective reactive separation of the PET» polya- 
mides, polycarbonates, potyethers, and poly acrylo- 
nitriles (collectively referred to herein as ''hydrolyz- 
able polymers**) In a mixture of th hydrolyzabi poly- 



mers and non-hydrolyzable polymers, specifically 
polyolaf Ins such as PP and PE, Is carried out by con- 
tacting the starting materials of the non-hydrdyzabla 
and hydrolyzable polymers and neutral liquid water at 

s a temperature of preferably from about 200^C up to 
the critical temperature of water, which Is about 
374^C, preferably from about 200<'C to about 350''C, 
more preferably from about 225**C to about ^&*C for 
a time sufficient to convert the hydrolyzable poly- 

iO fner(s) to corresponding water soluble components. 
The identity of such components are well known to 
one ordinarily skilled in the art Polydef ina In the mix- 
ture are not hydrolyzable polymers at the reaction 
conditions of the process of the present invention* 

15 The time period for which the starting materials 

are contacted Is not generally critical provided it ia a 
sufficient time to allow the hydrolyzable polymers to 
convert to their water soluble components. This por- 
ted may be, for example, from half an hour to a few 

20 days or more, but is usually from half an hour to six 
hours. 

The amount by weight of water to polymer Is gen- 
erally fIrom about 1 :1 * 20: 1 , preferat>ly from about 2:1 
- 10:1 * The reaction Is carried out at autogenous pras* 

28 sure <i.e., vapor) the pressure generated by the mixed 
components system at tha given reaction tempera- 
ture which typically, for liquid water atone will be from 
about 225.45 psl at 200''C to about 2397.79 psi at 
SSO^C. It is within the skill of one ordinarily skilled in 

30 the art to determine such pressures, and the pres- 
sure of liquid water in the above temperature range 
may be determined by reference to standard tests. 
See, e.g., CRC Handbook of Chemistry and Phyates, 
aist Edib'on, p. D-197 (1980-1981). 

ss In the proceaa of the present Invention* llqukt wa- 

ter, the hydrolyzable polymers, and the non-hydrolyz- 
able polymers are preferably the only starting mate- 
rials. The products resulting from contacting the start- 
ing materials of the polymers and neutral liquid water 

40 under the reaction condltlone of the present invention 
are such that the hydrolyzable polymers produce 
products that are soluble in hot water and, thus, re- 
main In the hot liquid water phase, while the non-hy- 
drolyzable polymers (potyoleflns) form a separate, 

45 solid phase. The two phases may be separated by 
any means known to one skilted in the art, for exam- 
ple, by filtration, by such contact and thus are present 
as a separate, solid phase. For example^ when the 
starting mbcture contains P£X PE and PP, and neutral 

50 liquid water the contacting reactlvely separates the 
PET by producing TPA and EG that rsmain In the aqu- 
eous layer the PP and PE are not hydrolyzed by such 
contacting. The products of PET hydrolysis. TPA and 
EG. are recoverable from the hot liquid water phase 

66 layer. 

The process has utility In plastics recycling t)y 
providing a simple method for differentiating by reac- 
tive aeparation hydrolyzable polymers from which 
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scardno materials can ba recovered from other non- 
hydrolyzable polymera (polyotefins) which then can 
bd used in conversion proceeded, and has utility as a 
method for rsactivd purification of non-hydrolyzabie 
polymers (polyotefins) so that they can be used In 9 
other conversion processes. 

The process of the present Invention nnay l>e un- 
derstood by reference to the following examples. 

Example 1 to 

A mbcture of PET (plastic soda containers)* poly- 
amides (nylon), and polycarbonates was cut Into 
smali pieces and placed in a minibomb with an ap- 
proximately f fve*fbld excess by weight of water to the i$ 
total amount by weight of polymer. The temperattira 
was raised to approximately ^^S^C for 2 hours. At the 
end of the 2-hour period, the hot liquid phase contain- 
ing the hydrolysis products, terephthallc acid and 
ethylene glycol, was separated from the solid phaee 20 
which contained the polyoleflns. 

Example 2 

The procedures of Example 1 were repealed* ex- 23 
cept that the temperature was raised to 350^C, As In 
example 1, this temperature was maintained for 2 
hours. At the end of the 2-hQur period, the hot liquid 
water phase containing the hydrolysis products, ter- 
ephthallc add and ethylene glycol, was separated ao 
from the eolid phase which contained the poiyolef ins. 



ature Is from about 200*C to about ascrc. 

4. The process of dalm 1 or 2 wherein the temper- 
ature le from about 225*^0 to about 325^C. 

5. The process of any preceding datm further com- 
prising separating the water soluble components 
from the non-hydrolyzable polymera. 



Claims 

36 

1. A process for the reactiva separation of certain 
hydrolyzable polymers from certain non-hydrol- 
yzable polymers In mUtures thereof by s^ective^ 
ly converting said hydrcdyzable polymers to their 
water soluble components comprising: 40 

<a) contacting the starting materials of neutral 
liquid water and a mb(ture of hydrolyzable 
polymers selected from PET, polyamides, 
polycark>onatB8, polyethera, polyacryloni- 
triles, and non-hydrolyzable polymera select- da 
ed from polydef ins: 

(b) heating the starting matsrials to a temper- 
ature of from about 200^*0 up to critical tenw 
peratures of water to autogenous prsssure for 
a time sufficient to convert the hydrolyzable 66 
polymer to corresponding water soluble com- 
ponents. 

2. The process of claim 1 wherein the potyolef ins 

are selected from polypropylene and poiyethy* 55 
lene and mixtures thereof. 

3. The process f daim 1 or 2 wherein the temper* 



